Our initial description of the Xenopus gene Eomesodermin (Eomes) indicated that it is expressed largely if not entirely in mesodermal cells of gastrula stage embryos. A more detailed examination, described here, shows that it continues to be expressed in the most anterior (future head) mesoderm during gastrula and neurula stages. However, during tail-bud stages, Eomes expression is re-born in the most anterior part of the brain, becoming strongly transcribed in the olfactory region of the telencephalon. This later Eomes expression marks a very localized region of the forebrain distinct from that of Otx-2, anterior to that of En-1 and overlapping that of Sox-3.
Post-gastrula mesoderm expression
Analysis by RNase protection illustrates a progressive decline in Eomes RNA in whole embryos from the early gastrula (stage 10) onwards (Fig. 1A) . In early neurulae the great majority of Eomes RNA is located in the anterior half and in the dorsal region (Fig. 1B,C) . Separation of the ectodermal from mesodermal layers of the dorsal half establishes that Eomes RNA is restricted to the dorsal mesoderm (Fig. 1C) . For comparison, and as expected, MyoD and cardiac actin are pan-mesodermal but mainly dorsal; Xbra, also pan-mesodermal, is expressed ventrally and in the tail. The validity of the dissection is confirmed by seeing N-tubulin in the neural and dorsal components.
Neural expression in tail-bud and later stages
Eomes is first detected in forebrain at tail-bud stage 23 (Fig. 2I) where it is expressed bilaterally (not shown). At tail-bud stage 28, in situ hybridization to whole embryos reveals intense Eomes expression in a small part of the forebrain ( Fig. 2A,G ) located in a region of low Otx-2 expression (Pannese et al., 1995) , anterior to En-1 (which is located at the midbrain-hindbrain boundary; Watanabe et al., 1993) , and within the domains marked by NeuroD (Lee et al., 1995) , N-tubulin and Sox-3 (Fig. 2B-F) . At this stage, Eomes expressing cells are located bilaterally in the telencephalon, where it is seen more strongly in lateral than medial cells (Fig. 2G ). It is initially present at a low level in the olfactory placodes (Fig. 2I , arrow) and is absent from the most anterior part of the forebrain at stage 28 ( Fig. 2H ). At this same stage Sox-3 (Koyano et al., 1997 ) is a general neural marker and is seen in all Eomes containing cells (not shown). N-tubulin expression (Richter et al., 1988; Oschwald et al., 1991; Chitnis et al., 1995) partially overlaps that of Eomes (Fig. 2H) .
In late larval life (stage 51), in situ hybridization of dissected brains shows the highest Eomes expression in the olfactory (most anterior) region of the telencephalon (Fig.  3) , as is also true in metamorphosed frogs (not shown). Eomes is expressed at a lower level in a small region near the telencephalon-diencephalon border, and within the hindbrain in the cerebellum ( Fig. 3 ; see also Eagleson and Harris, 1990) .
In conclusion, the second phase of Eomes expression in tail-bud and later stages is highly localized to three regions of the brain where it may serve to trigger and maintain the differentiation of certain neurons. Mouse and human homologues of Xenopus Eomes have been cloned using a degenerate PCR approach based (in part) on the Xenopus Eomes sequence (Wattler et al., 1998) . Neonatal mouse brain shows a pattern of expression that is consistent with that described here for Xenopus (Russ, A., Ryan, K., Evans, M. and Gurdon, J.B., in preparation).
Methods

RNA preparation from tissue samples
RNA was prepared according to Sambrook et al. (1989) , except that the composition of the extraction buffer was 50 mM Tris (pH 7.5), 1 mM EDTA (pH 8.0), 0.3 M NaCl, 1% SDS, and the proteinase digestion step was omitted.
RNase protection analysis
RNase protection assays were performed as previously described (Krieg, 1991) . Quantitation was done using a Molecular Graphics PhosphorImager and ImageQuant software.
Antisense RNA probes for Eomes, Xbra, and FGF receptor were prepared as in Ryan et al. (1996) , and for MyoD as in Carnac et al. (1996) .
Several RNase protection probe templates were cloned by PCR as follows. For N-tubulin, nucleotides 469-710 of the N-tubulin cDNA (Richter et al., 1988) were PCR-amplified as an EcoRI-NotI fragment and cloned in pBluescript SK (−). For cardiac (and cytoskeletal) actin, nucleotides 98-320 of the Xenopus laevis a-cardiac actin cDNA were PCR-amplified from total stage 28 tailbud cDNA synthesized in vitro, according to Wilson and Melton (1994) , as an EcoRI-NotI fragment and cloned in pBluescript SK (−).
In situ hybridization
In situ hybridization to sections was performed as described (Ryan et al., 1996) , except that BCIP alone was used as a substrate for alkaline phosphatase. Whole mount in situs were carried out according to Bellefroid et al. (1996) .
Embryo dissections
Dissections were carried out by incubating tissues in 1× MBS containing 0.1% collagenase (J.B. Gurdon, unpublished data).
